Density dependence of pulmonary resistance: correlation with small airway pathology.
The density dependence of maximal expiratory flow is not an effective test of the site of airway narrowing in obstructive lung disease. We hypothesized that the density dependence of pulmonary resistance (DD,RL) would be more closely related to the degree of airway narrowing and peripheral airway pathology in smokers. We measured maximal expiratory flow at 50% vital capacity (V'max50) and lung resistance (RL) breathing air and 80% helium-20% oxygen, and calculated density dependence of V'max50 and RL in 40 patients who had moderate airflow obstruction and in 10 normal subjects. We compared the density dependence of RL and V'max50 with the degree of airway obstruction and bronchiolar pathology scores in 27 patients with resected lung specimens. There were no differences in DD of V'max50 or RL between normal subjects and patients, and no relationship between the degree of obstruction or the bronchiolar pathology score and the DD of these measurements. There were significant relationships between V'max50, RL and the bronchiolar pathology scores. In conclusion, lung resistance and maximal expiratory flow are related to the severity of peripheral airway pathology, but there is no relationship between the severity of obstruction or the severity of peripheral airway pathology and the density dependence of maximal expiratory flow or lung resistance.